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Missing Level Corrections



Neutron level densities important

Assess neutron resonance data to 
determine best values for level densitiesdetermine best values for level densities

Essentially all evaluation methods 
involve random matrix theory



STATISTICAL THEORY OF THE ENERGY LEVELS OF 
COMPLEX SYSTEMS. V

M. L. MEHTA AND F. J. DYSON
J. MATH. PHYS. 4 (1963)

PROBLEM H.  STATISTICAL EFFECTS OF MISSING AND 
SPURIOUS LEVELSSPURIOUS LEVELS

...DESIRABLE TO MAKE THE RESULTS ... MORE 
PRECISE BY CALCULATING QUANTITATIVELY THE 

EFFECTS OF MISSING AND SPURIOUS LEVELS.  TO 
CARRY THROUGH SUCH CALCULATIONS WOULD NOT 

BE DIFFICULT, ONLY RATHER LABORIOUS.

































Can one identify a single missing level?

What is the information content of a level in a spectrum?

Depends on nature of spectrum

For a picket fence

remove one level – 100% obvious

For Poisson

remove one level – 0% chance to tell

Normal correlated spectra

somewhere in between

Need information theory for spectra

Entropy, etc.



ANSWER

Dyson did this in 1963!

Thermodynamics for circular ensembles

Coulomb gas – point particles on a circle

Parameter beta (inverse temperature)

Beta = 1,2,4 corresponds to GOE, GUE, GSE

Calculates energy, specific heat, free energy, entropy

Values are given in Mehta's monograph

To our knowledge, nothing has ever been done experimentally. 

So we have started a program to examine random matrix 
thermodynamics



2D Coulomb Gas – GOE

Potential Energy W

Minimum value WoMinimum value Wo

Internal energy per particle U

NU = <W – Wo>

Large N limit – U = 0.365
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